Molecular cloning and expression of the acidic fibroblast growth factor receptors in a rat parathyroid cell line (PT-r). Parathyroid cell-specific calcium-dependent change of ligand accessibility and covalent attachment of heparan sulfate glycosaminoglycan to the receptors.
We have previously identified two fibroblast growth factor (FGF) receptors with higher affinity for acidic FGF rather than basic FGF in a rat parathyroid cell line (PT-r). Carbohydrate analyses of the receptors suggested the presence of three different types of FGF receptors, a 150-kDa glycoprotein receptor, a approximately 150-kDa heparan sulfate-proteoglycan receptor, and a 130-kDa glycoprotein receptor (Sakaguchi, K., Yanagishita, M., Takeuchi, Y., and Aurbach, G.D. (1991) J. Biol. Chem. 266, 7270-7278). Here, we have cloned two isoforms of the FGF receptors from PT-r cells; one with two immunoglobulin (Ig)-like domains (clone a), and the other with an additional Ig-like domain and an acidic box (clone b). They showed highest homology to the mouse and human keratinocyte growth factor receptors among the FGF receptors reported. Clones a and b had one and three possible glycosaminoglycan attachment sites, respectively. Heparitinase treatment of PT-r cells transfected with clone a suggested that the protein for the 130-kDa glycoprotein receptor was encoded by clone a, and that the same protein also served as a core protein for the approximately 150-kDa heparan sulfate-proteoglycan receptor. Heparan sulfate glycosaminoglycan attachment to the 150-kDa receptor encoded by clone b was not detectable by the same enzyme treatment. Site-directed mutagenesis (from Ser to Ala) studies of the consensus sequence for the attachment of glycosaminoglycans further supported the presence of covalently attached heparan sulfate glycosaminoglycan in the approximately 150-kDa heparan sulfate-proteoglycan receptor. These receptors overexpressed in PT-r cells changed ligand accessibility or apparently translocated after changing extracellular calcium concentrations in a manner similar to the native receptors in PT-r cells (Sakaguchi, K. (1992) J. Biol. Chem. 267, 24554-24562), whereas those expressed in CHO-K1 or NIH/3T3 cells did not. These findings strongly suggest that the two FGF receptor isoforms cloned here represent the acidic FGF receptors that we reported earlier. A subpopulation of the receptors carries heparan sulfate glycosaminoglycan covalently attached to the core protein, and the change in ligand accessibility in response to the shift in ambient calcium concentration is specific to the parathyroid cells.